Supplementary Note 1. Experimental identification of atomically thin flakes
WTe 2 layers of different thickness -all the way down to individual monolayers-were obtained by means of in-air, micro-mechanical cleaving of bulk crystals with an adhesive tape.
The exfoliated crystals were subsequently transferred onto substrates consisting of a highly doped silicon wafer covered with a 285 nm layer of thermally grown SiO 2 1 , which is known to ensure a good visibility 2, 3 of the flakes and can be used as a back gate. More than 30
substrates were systematically inspected under an optical microscope, resulting in the observation of more than 500 atomically thin layers (1 -9 monolayers thick). An optical picture of one of the many multi-layer flakes found during this work is shown in Supplementary Figure 2a . Regions of different intensity are clearly visible, which correspond to layers of different thickness. As it is often the case for two-dimensional materials, including graphene, atomic force microscopy (AFM) measurements of the step height from the substrate does not allow the actual thickness of the exfoliated crystals to be determined, even though measurements performed across neighboring layers do give a step height corresponding to the expected interlayer spacing of WTe 2 (0.7 nm, as shown in Supplementary Figure 2b) . To identify monolayers, we therefore performed a systematic analysis of the optical contrast and Raman spectra of thin WTe 2 exfoliated crystals (for crystals thicker than ~ 10 layers, AFM does allow the thickness to be determined with sufficient accuracy for the purposes of the present work).
Our analysis exploits two facts that are known from previous work on atomically thin layers of other transition metal dichalcogenides (TMDs): both the optical contrast of thin exfoliated flakes relative to the substrate [2] [3] [4] and their Raman spectra 4-8 evolve systematically with thickness. For this reason, we conducted a combined analysis of the optical contrast, Raman spectra and AFM height profiles of approximately 50 WTe 2 exfoliated flakes, whose thickness ranged from 1 to 9 monolayers. A first conclusion of this analysis is that layers exhibiting the same intensity under an optical microscope (i.e., having the same thickness)
show reproducibly the same optical contrast (Note that it is important to use the same microscope and camera -and to keep the same illumination conditions-to have reproducible values of intensity for any given thickness) and Raman spectra, which makes it possible to univocally assign the layer thickness from a measurement of optical contrast or of Raman spectrum. To assign the thickness correctly, we identified -among the approximately 500 flakes investigated-those parts that have the smallest height relative to the substrate, and found that they systematically correspond to the region of smallest intensity in . Peak P2 is missing in monolayers, which exhibit only six peaks (see Supplementary   Figure 3 ), a feature that facilitates their identification (we note that this conclusion could not be made in previous Raman studies of few-layer WTe 2
9,10
, in which measurements were confined to the range between 100 and 250 cm -1 ). According to a previous theoretical and experimental study of the Raman spectra in WTe 2 11 these peaks originate from either A 1 (P1, P4 -P7) or A 2 (P2 and P3) phonon modes. As for the identification of the layer thickness, the evolution of peaks P1, P3, P4 and P5 is most helpful, as both the position and relative intensities show the largest changes. The analysis of these peaks is summarized in Supplementary Figure 4a 
Supplementary Note 4. Growth of WTe 2 crystals
Single crystals of WTe 2 were grown by means of chemical vapor transport using WCl 6 as a transport agent. As a first step, pure elements W and Te were mixed together with the transport agent WCl 6 in a stoichiometric cation ratio, according to the reaction equation:
The total material weight used in each growth was about 0.2 -0.3 g. The mixture was prepared and weighted in a glove box and sealed (under vacuum, p ~ 5 x 10 -6 mbar) in a quartz ampule with an internal diameter of 8 mm and a length of 120 mm. The sealed quartz reactor was heated up in a two zone furnace in the presence of a thermal gradient dT/dx ≈ 5 -10 °C/cm, with the hot end at T hot = 890°C and the cold end at T cold = 790°C. After keeping these conditions for four days, the furnace was switched off and cooled down to room temperature. As a result of the process, the whole precursor load moved from the hot side to the cold side of the quartz ampule, where crystals could be found, either isolated or aggregated together. After removing them from the quartz wall, these crystals were either cleaved or cut, and subsequently characterized by X-ray diffraction (XRD) and SEM-EDX analysis. X-Ray diffraction and structure refinement proved that all the crystals crystallized in the orthorhombic P m n 2 1 space group 14 . This unique polymorph (see Supplementary Figure   1 ) of WTe 2 derives from distortion of the 1T octahedral and is commonly referred to as the "1T' "structure. Within the accuracy of the EDX probe, the atomic ratio W:Te was found to be uniformly equal to 1:2 throughout the crystal inspected, in agreement with the XRD results.
